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Abstract

Farrell, G.S., 1990. Redescription of Cryptes baccarus (Maskell) (Coccoidea: Coccidae), an
Australian species of soft scale. Memoirs of the Museum of Victoria S1(1): 65-82.

All instars of the male and female of Cryptes baccatus (Maskell) arc deseribed and illus-
trated, Characteristic features of each instar are discussed. Morpho]ogy of the adult male is
examined in detail and compared with that of other coccid species. The status of the genus is
examincd with regard to thc morphology of the adult malc and female.

Introduction

The Coccidae are difficult to classify and there
are few keys to speeies. Little has been written on
the family (Williams and Kosztarab, 1972)
although a large number of species are economi-
cally important (De Lotto, 1965). For most
species the few diagnostic characters used in the
past are either unreliable or of minor taxonomic
importance (De Lotto, 1965).

There has been little recent study on endemic
soft scales in Australia. Froggatt’s (1921) work,
the most recent treatment, was not systematic
and was little better then a catalogue. Onc
endemic Australian genus of intcrest is Cryples
Cockerell and Parrott. This genus is monotypic
and Cryptes baccatus (Maskell) is restricted to
Acacia Willd. (Mimosaceae) Although distinc-
tively a coccid, its relationship within the family
iIs uncertain (Steinweden, 1929). No modern
descriptions of the specics exist and while work
was being carried out on its ecology the oppor-
tunity was taken to describe all stages of both the
male and female of this unusual species.

The scale occurs in large aggregations, the
sexes either oceurring together or in separate,
but proximate aggregations. The spccies has
been found along the east coast of Australia,
although the northern limits of its distribution
are unknown. To the south its range extends into
South Australia and it has also been found in the
Perth region of Western Australia (Farrell,
1985).

Materials and methods

Material was collected and prepared as de-
scribed by Farrell (1990). The development of
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the adult female is characterised by an extended
period of allometric growth, with the female be-
coming heavily sclerotized and convex towards
the end of this period (Farrell, 1985). This rcn-
ders mature females useless for distinguishing
morphological characters. Descriptions of adult
females presented here are restricted to young
individuals prior to this stage. All mcasurcments
of morphological characters arc in micrometers
and are given as cither ranges or means followed
by ranges in parcntheses. Unless stated other-
wise a minimum of ten replicates were used for
cach character. Terminology for female instars
is bascd on Ray and Williams (1980) and for
male instars on Giliomee (1967) and Ray and
Williams (1980). lllustrations (except for adult
male) include a central drawing of the inscct
with the left half representing the dorsal aspect
and the right half the ventral aspect. Enlarge-
mentsof important details are placed around the
perimeter of the figure. These enlargements are
not to the same scale in each illustration, norare
the dermal structures and cnlargements in direct
proportion to each other. Scale lincs are for the
central drawing only, the exception to this being
the illustration of the adult male. Details of the
adult male illustration are provided in the figure
legend. Voucher specimens of all stages have
been lodged in the Australian National Insect
Collection, Canbcerra.

Cryptes Cockerell and Parrot

Cryptes Cockerell and Parrott, 1899: 161. — 1901:
58. — Froggatt, 1921: 42. — Morrison and Morrison,
1922: 80. — Steinweden, 1929: 233,

Tvpe species. Lecanium  baccatunm Maskcell,

1891.
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Remarks. This monotypic genus was crected by
Cockerell and Parrott for a specics of Lecaninm
Bouche deseribed by Maskell (1891) from a
specimen  collected on Acacia paradoxa Br.
Cockerell and Parrott (1899), upon cxamining
material sent to them by J. Lidgett believed that
the species was more closely related to Kermes
Latreille than to Lecaninm. However, as the spe-
cies showed a mixture ol Teatures common to
both genera they decided, based on the male test,
that it warranted a distinct genus.

Morrison and Morrison (1922) showed that
Cockerell and Parrott were the lirst to use
Crypies as a genus, despite some carlier conlu-
sion in the literature. Steinweden (1929) con-
cluded that the following features diagnosce the
genus: the long, curved, blunt-tipped marginal
sctac and body sctac: the stout, very short, blunt
stigmatic setae of the first instar; and the com-
pletely fused anal cleft of the adult female. As the
last feature 1s absent in young specimens of adult
females, it is not entirely satisfactory as a diag-
nostic character. Fusion of the anal ¢left occurs
as a result ol allometric growth of the scale dor-
sum and can take up to a month to be complcted
(Farrell, 1985). This character should be con-
sidered of sccondary importance in defining the
genus.,

Cryptes bhaccatus (Maskell)
Lecanium baccatinm Maskell, 1891: 20, — 1893:
217. — IR97. 311,

L.ecaninny baccatinm var. marnioreunt Fuller, 1899:
458.

Cryptes baceatus Cockerell and Parrott, 1899: 161,
— Froggatt, 1921: 42, — Morrison and Morrison,
1922: 8().

g Ellipsoidal, 253 (228 — 266) long. 118 (95—
133) wide (n = 20). Covered with a light dusting
of white wax. probably scereted by the ventral
abdominal pores of the female during ovipos-
ition; orange when laid, but gradually become
lighter in colour, yellowish shortly belore hatch-
ing.

First instar (Fig. 1). General Appearance; Body
Nattened, clongate-ovoid, tan to mustard in
colour. Slide-mounted specimens 749 (589-
961) long, 433 (310-589) widc.

Dorsum: Derm membranous, Marginal setac
(Fig. 1A), 26 (18-40) long, blunt ended, often
bent posteriorly, distributed as follows: 13-19
between  anterior  spiracular  furrows, 2-3
between anterior and  posterior  spiracular

furrows of cach side, 22-30 on remainder ol

body. Body setae (Fig. 1B), 34 (26-46) long,
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blunt ended and often bent posteriorly; 18-20
on derm arranged in 2 longitudinal rows, Two
spiracular setac (Fig. 1C). in anterior spiracular
furrow. 1 in posterior spiracular furrow; 8.0
(6.6-9.6) long, 3.7 (3.0-4.8) wide. Eycs on
margin. No pores. tubular ducts or tubereles on
derm,

Anal Plates: Each plate triangular with
rounded angles: 75 (69-81) long, 22 (18-27)
wide. cephalolateral margin 43 (39-53) long,
caudolateral margin 42 (33-48) long. Each plate
(Fig. 1D). with 3 apical sctac, 1 discal scta, |
subapical scta. Anal fold with | pair of fringe
setac. Median apical setac (Fig. 1E), approxi-
mately half body length. Anal ring (Fig. 1F), with
6 hairs and no pores.

Venter: Segmentation faintly delineated on
abdomen. Submarginal sctae (Fig. 1G), in longi-
tudinal row on cach side of body arranged as
follows: 7 sctac on abdomen. 1 seta between spi-
racular furrows, I scta medially on head.
between antennae. Body setae (Fig. 1 H). shorter
and stouter than submarginal setac. arranged on
cach side of abdomen in row of 6-7 setac parallcl
to submarginal sctae. One pair of long setae
anterior to anal cleft. One pair ol interantennal
setac, Antennac (Fig, 11). well developed, 6 seg-
mented, 138 (120-147) long. Legs well devel-
oped, without tibiotarsal sclcrosis: 2 tarsal digi-
tules, proximal | with knobbed apex, distal |
with plate-like apex: 2 claw digitules with knob-
bed apex. Length of hind femur: 90 (84-91. n =
20), Spiracular furrows with gquinquelocular
pores (Fig. 1J1): anterior band with 2 pores. pos-
terior band with 3 pores. No other pores on
venter. Tubular duets and microducts absent,

Sccond instar (Female) (Fig. 2). Body elliptical
to slightly pyrilormi, with whitc seta-like wax
Iringe. Yellow-white in colour. Slide-mounted
specimens 1166 (1054-1314) long, 783 (651-
930) wide.

Dorsum: Derm membranous. Marginal sctae
(FFig. 2A), 17.6 (14.4-28.2) long. blunt ended.
distributed as follows: 17 (14=19) between
anterior spiracular furrows, 3 (3-4) between
anterior and posterior spiracular lurrows of each
side, 30(27-32) on remainder of body. Two spi-
racular setae (Fig. 2B). in anterior spiracular
Turrow, 1 in posterior spiracular Turrow; 7.0
(4.8-9.0) long. 7.0 (5.4-9.0) wide, Body sctac.
tubular ducts. tubereles. eyes and pores absent
on derm,

Anal Plates; Each plate triangular, but with
rounded angles and median edge concave; 103
(100-114) long. 38 (35-45) wide. cephalolateral
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Figure 1. First instar Criptes baccats. (See Appendiy tor abbreviations in this and other figures, All scale Lines

150 pm long).

margin 66 (60-72) long. caudolateral margin 63
(55-69) long. Each plate (Fig. 2C). with 2 apical
setae, | discal seta. | subdiscal, 3 subapical seta.
Anal fold with 1 pair of fringe setae (Fig. 20).
Anal ring (Fig. 2D). with § hairs and no pores.

Venter: Segimentation delineated on thorax
and abdomen by membranous tolds. Submargi-
nal setae (Fig. 2E), long, pointed. 12.8 (8.4-18.0)
long. arranged on cach side of the body as
tollows: on abdomen in either 1 or 2 rows of 4 to
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Fapgnre 20 Second msen Temale Crepres baceatis,

I setie, posterton setae ol onter row longest, 13
setae between spracular furrows, 008 setae on
whole hewd, between antennae, Body setae
shovter and stonter than submavginal setae. 'wo
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pairs of long setae on abdominal segments VI
and VL Antennae (Fig, 209, not well developed,
Tosegmented, LIS (1= 132) Tong, Two pairs of
setae nearantennal seape, Lapproximately twice



AN AUSTRALIAN SPECIES OF SOFT SCALE

the length of other. Legs well developed, without
tibiotarsal sclerosis, elaw and tarsal digitules
slender, knobbed. Length of hind femur 90 (81—
102, n = 19). Spiracular pores quinquelocular
(Fig. 2G), pore bands of variable width; anterior
band with 6-10 pores, posterior band with 6-12
pores. Tubular ducts (Fig. 2H). scattered over
venter. Microspines on abdomen, concentrated
in anal clelt. Microducts absent.

Second instar (Male) (Fig., 3). Body elongate-
oval, may be enclosed in a cottony wax test with
a glassy operculum posteriorly. In life, tan in
colour. test white. Slide-mounted specimens
1453 (1110-1860) long. 904 (775-1042) wide.
Dorsum: Derm initially membranous but
becoming progressively sclerotized in older
specimens. Marginal setae (Fig. 3A), 16.1 (12.0-
23.0) tong. blunt ended. distributed as follows:
14 (12-16) between anterior spiracular [urrows,
3 (2-3) between anterior and posterior spiracu-
lar lurrows of cach side, 24 (16-29) on remain-
der ol body. Two spiracular sctae (Fig. 2B). in
anterior spiracular lurrow (occasionally 3), I in
posterior spiracular furrow: 7.0 (4.8-9.0) long,
7.0 (5.4-9.0) wide. Tubular ducts (Fig. 3Cl)
scattercd over derm, but absent from area cor-
responding to operculum ol test. Sclerotization
of area surrounding duct opening (Fig. 3C2)
resulting in semicircular band corresponding to
anterodorsal margin of operculum. Body sectac.
tubercles. eyes and pores absent on derm.
Anal Plates: Each plate triangular, but with
rounded angles and median edge coneave: 89
(78-96) long. 36 (27-51) wide. cephalolateral
margin 58 (48-69) long, caudolateral margin 56
(48-62) long. Each plate (Fig. 3D), with 2 apical
setae, | diseal seta, 1 subdiscal. 3 subapical seta.
Anal fold with 1 pair of fringe setae (Fig. 3D).
Anal ring (Fig. 3E). with 8 hairs and no porcs.
Venter: Segmentation on thorax and abdo-
men delincated by selerotization medially. Sub-
marginal setae (Fig. 3F). long. pointed, 12.8
(8.4-18.0) long, arranged on each side ol the
body as follows: on abdomen in either | or 2
rows of 4 to 7 setae, posterior sctac of outer row
longest, 1-2 setae between spiracular furrows,
normally a pair of sctae medially on head,
between antennac, although 3 sctae have been
obscrved. Body setae (Fig. 3G) shorter and
stouter than submarginal setae, scattered over
body. Two pairs of long setae on abdominal scg-
ments VI and VIL. Antennae (Fig. 3H), not well
developed, 7 secgmented, 105 (96-114) long.
Two pairs of sctae associated with cach antennal
scape. 1 approximately twice the length of other.

(]

Legs well developed, without tibiotarsal sclero-
sis, claw and tarsal digitules slender, knobbed.
Length of hind femur: 79 (69-87, n = 19). Spi-
racular pores quinquelocular (Fig. 31), pore
bands of variable width; anterior band with 6-
10 pores, posterior band with 6-12 pores. Tubu-
lar ducts (Fig. 31), scattered over venter, more
concentrated posteriorly. A submarginal row ol
tubular ducts also lound. Microspines on abdo-
men, concentrated in anal clelt. Microducts
absent.

Third instar (Female) (Fig. 4). Body subelliptical
to pyriform, brown to tan in colour. Size ol slide-
mounted material 1277 (1178-1426) long, 1011
(930-1054) wide.

Dorsuim: Derm membranous. Marginal sctac
(Fig. 4A), 18 (12-24) long, blunt ¢nded, distri-
buted as lollows: 22-33 between anterior spi-
racular furrows, 5-7 between anterior and pos-
terior spiracular furrows of cach side, 44-58 on
remainder ol body. Body sctac (FFig. 4B), as long
or longer than marginal setac, spread in a semi-
circular ring anterior to anal plates, irregularly
over rest of derm. Two spiracular sctac (Fig. 4C),
in anterior spiracular furrow (occasionally 3), |
in posterior spiracular furrow; 8.0 (6.6-9.0)
long, 8.0 (6.6-9.0) wide. Submarginal tubercles
absent. Simple pores (Fig. 4D). restricted to
semicircular ring anterior to anal plates.

Anal Plates: Each plate triangular, but with
rounded angles and median edge concave; 118
(96-141) long, 45 (30-48) wide, cephalolateral
margin 70 (54-87) long, caudolateral margin 74
(51-90) long. Each plate (Fig. 4E), with 2 apical
setac, | diseal seta, | subdiscal, 3 subapical scta.
Anal fold with 1 pair of Itinge sctae (Fig. 4E).
Anal ring (Fig. 4F), with 8 hairs and no pores.

Venter: Segmentation delincated on thorax
and abdomen by membranous folds. Submargi-
nal sctac (Fig. 4G), long, pointed, arranged as
Tollows: 16=23 around head, between anterior
spiracular furrows, 3-6 sctae between spiracular
furrows, 48-50 sctac on thorax and abdomen
between posterior spiracular furrows. Body
setac (Fig. 4H), shorter than submarginal sctac
and more bristle-like, scattercd over venter, One
pair of long sctac medially on abdominal scg-
ment VII, flanked proximally by 2 pairs of
shorter sctac. Antennac not well developed, 7
segmented, 1332 (1080-1650) long. Legs well
developed, without tibiotarsal sclcrosis, claw
and tarsal digitules slender, knobbed. Length of
hind femur: 116 (109-153, n = 9). Spiracular
pores quinquclocular (Fig.41), pore bands of
variable width: anterior band with 22-26 pores,
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Figure 3. Sccond instar male Cryptes baccatus.

GRANT S. FARRELL
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Figure 4. Third instar female Cryptes baccatus.
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posterior band with 22-38 pores. Multilocular
pores (Fig. 4J), restriected to medial area of
abdominal segments. Tubular duets (Fig. 4K),
scattered over venter.

Third instar (Male) (Fig. 5). Enclosed within
white eottony wax test with glassy operculum.
Body elliptical. Slide-mounted speeimens 1760
(1628-1910) long, 970 (862-1102) wide.

Dorsum and Pleural Surface: Derm membra-
nous. Pair of short peg-like setae (Fig. 5A). on
head. No setae on thorax. A pair of peg-like setac
(Fig. 5B) on each of abdominal scgments 11 to
Vil. Long and bristle-like dorsopleural sctae
(Fig. 5C) in groups of 1-3 on segments IV to VI
Shorter ventropleural setae (Fig. SD) on abdom-
inal segments 1V to VII. Eyes present on margin
above level of antennal seape. No spiracular
setae, submarginal tuberclcs. pores or duets pre-
sent. Wing buds 516 (475-550) long. 200 (173~
238) wide.

Anal Plates: Plates reduced to an irregular
bilobed membranous ring. Anal ring absent.
Penial sheath lightly sclerotized, no setae: geni-
tal opening subapical. Sheath 107 (90-135) long,
114 (90-150) wide.

Venter: Pairs of peg-like setac between anten-
nal bases. Oecasionally 1 or 2 longer bristle-like
setae (Fig. 5E), at base of each hind coxa. Ventral
abdominal setae: a pair on cach of abdominal
segments I1 to VI (Fig. 5F); 3 pairs on segment
VIl. Antennae mainly membranous, 9 seg-
mentcd, 341 (315-405) long. Lcgs mainly mem-
branous, with poorly defined segmentation.
Duets and spiracular pores absent.

Fourth instar (Adult Female) (Fig. 6). Living
scale varying in colour from brown in newly
moulted, pre-scttled females to grey in pre-ovi-
position females. Post-oviposition females dark
brown. Shape varing from pyriform in newly
moulted females to sub-spherical in reprodue-
tive females. Distortion of shape due to aggrega-
tion may result in a ““‘corn on thc eob™ effect.
Description based on pre-reproductive females.
Size of slide-mounted material: immature. pre-
settled individuals; 1795 (1430-2140) long,
1443 (1200-1710) wide, post-oviposition indi-
viduals: 6047 (4200-7150) long. 5572 (4620-
6290) wide.

Dorsum: Derm membranous in pre-ovipos-
ition females, completely selerotized in post-
oviposition females. Marginal setae (Fig. 6A), 34
(28-54) long, blunt ended, sometimes bent pos-
teriorly, distributed as follows: 16-20 between
anterior spiraeular furrows, 3-6 between anter-
ior and posterior spiracular furrows of each side.

GRANT S. FARRELL

25-30 on remainder of body. Body setae (Fig.
6B), as long as marginal setae but more slender,
pointed apieally, distributed over derm. Spira-
cular setae (Fig. 6C) sub-spherieal in shape, 19
(15-20) long. 17 (15-20) wide. Two spiracular
setae (oeeasionally 3), in anterior spiracular
furrow, 1 in posterior spiracular furrow. Sub-
marginal tubereles and tubular duets absent.
Simple pores (Fig. 6D). restricted to semieircu-
lar ring anterior to anal plates.

Anal Plates: Eaeh plate triangular, but with
rounded angles and median edge concave; 167
(141-180) long, 66 (54-99) wide, eephalolateral
margin 106 (93-120) long, caudolateral margin
100 (96-108) long. Eaeh plate (Fig. 6E), with 2
apieal setae, 1 discal seta. 1 subdiseal, 2 subapi-
cal seta. Anal fold with 2 pairs of fringe setae
(Fig. 6E). Anal ring (Fig. 6F). with 16 setaec and
no pores. Anal eleft open initially, progressively
Tused as seale grows, with anal plates becoming
eonvex and area around plates becoming heavily
sclerotized.

Venter: Segmentation, when delineated, on
abdomen medially. Submarginal setae (Fig. 6G).
long, pointed, seattered along margin, more
numerous posteriorly. Body setae (Fig. 6H),
shorter than submarginal sctac and more bristle-
like, seattered irregularly over venter. Three
sctae near each antenna. Pair of longer setae
with nearby body setac on abdominal segment
V1i. Pair oecasionally on abdominal segment
VI. Antcnnae (Fig. 61) well developed. 230 (200-
250) long. usually 8 segmented, occasionally
with ineompletc fourth segment (Fig. 6J). Legs
well developed, with tibia and tarsus fused. elaw
and tarsal digitules slender. knobbed. Length of
hind femur: 155 (134-168. n = 22). Spiracular
pores quinquelocular (Fig. 6K), pore bands of 1-
3 pores wide: anterior band with 22-34 pores.
posterior band with 30-44 pores. Multilocular
pores (Fig. 6L). on abdomen medially, body
setac seattered amongst pores. Tubular ducts
(Fig. 6M), seattered over venter. Mierospines in
anal cleft. Small indistinguishable structures,
possibly mieroduets seattered on head around
mouthparts and between antennae.

Fourth instar (Male) (Fig. 7). Enelosed within
white cottony wax test with glassy opereulum.
Body clliptieal. Slide-mounted speceimens 1746
(1580-1868) long, 788 (671-958) wide.
Dorsum and Pleural Surfaee: Derm mem-
branous. Head and thorax without setae. A pair
of short peg-like setac (Fig. 7A), on cach of
abdominal segments 111 to VII. Longer dorso-
pleural abdominal setae (Fig. 7B), in groups ol’
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Figure 5. Third instar male Cryptes baccatus.

1-3 on segments 1V to VII, usually becoming
more numerous posteriorly. Shorter peg-like
ventropleural setae (Fig. 7C), on segments V to
VII. Eyes submarginal, posterior to scape. No
spiracular setae, submarginal tubercles, pores or
ducts present. Wing buds 749 (630-800) long,
254 (225-300) wide.
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Anal Plates: Replaced by a membranous col-
lar. Anal ring absent. A sclerotized penial sheath
originates from membranous collar. Genital
opening subapical.

Venter: No setae on head and thorax. Ventral
abdominal setae (Fig. 7D), in pairs on each of
abdominal segments Il to VI, 3 pairs medially on
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Figure 6. Fourth instar female (adult) Cryptes baccatus.
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segment VIL Antennae elongate. largely mem-
branous, 9-10 segmented, 717 (630-765) long.
Legs mainly membranous, segmentation poorly
defined, but apparent. Length of hind Temur:
245 (216-276. n = 19). Ducts and spiracular
pores absent.

Fifth instar (Adult Male) (Fig. 8). Living speci-
mens red-brown with sclerotized arcas dark
brown-black, appendages  vellowish-orange.
wing with purplish tinge along radial vein: body
robust: legs. antennac sctose: abdomen with long
wax filaments. Slide-mounted specimens, 2086
(1929-2367) long. 267 (237-312) wide: wing
span 3263 (2989-3512).

Head: Typical cocceid subconical shape in dor-
sal view (Fig. 8A): in lateral view (Fig. 813). dor-
soventrally clongated, anterodorsal bulge not
pronounced. Length 304 (250-350). width 288
(275-300). Median crest sclerotized and weakly
striated dorsally, but only weakly sclerotized
anterodorsally to lateral arm ol mid-cranial
ridge (Fig. 8C). with 0-4 hair-like setac arranged
in 2 groups of 0-2 setae, | group at level of, and
other group anterior to, dorsal simple eyes. Dor-
sally mideranial ridge absent: posterior poly-
gonal reticulation absent. Genac: moderate size,
entircly membranous. without sctac. Eves: 2
pairs, subequal, corncac of dorsal cyes 50.8
(47.5-55.0) in diametcr, corneac ol ventral eyes
50.3 (45.0-57.5) in diameter. Ocellus small.
Sclerotization ol ocular sclerite  apparent,
although weakly n places: polygonal reticu-
lation usually absent, il present weak and locally
restricted:  striation  common,  particularly
between eyes. Preocular ridge moderately long
with ventral part not extended far beyond arti-
cular process. Postocular ridge weak dorsally,
definition ncreased lateroventrally but only
well defined posteromedially: no apparent split-
ting to cnclose ocellus. Dorsal ocular sclerite
absent. Ventral head sctae: restricted to | seta
anterior to ocular sclerite, between articular pro-
cess and mideranial ridge. Preoral ridge present.
Tendon-like apodeme variable, usually absent.
Cranial apophysis with apex truncated, extend-
ing to a level medial to ventral eyes. Anterior
tentorial pits absent.

Antennae:  Ten-segmented,  filiform, 1173
(1047-1335) long. Ratio to: half body length
1:1.07-1.31 (average 1.14); posterior leg 1:0.87—
1.34 (average 1.05): penial sheath 1:2.52-3.82
(average 3.14). Size of segments given in Table 1.
All segments without polygonal reticulation, but
striated.  Scape  with ventral sclerotization
reduced; with hair-like sctac only. Pedicel with

Table I. Length and width of antennal segments of adult male Crypres baccatus.

Segment (um)

X

1X

VII

VII

VI

v

v

[I1

I1

Length
range
mean

94.8-136.4 72.0-94.8 68.2-87.2

128.9-174.3

155.4-227.4

136.4-181.9 121.3-181.9
163.8 182.1
18

3

64.4-72.0 83.4-117.

6.9-68.2
2

"

77.3
18

87.8
18

114.3
18

18

(2]

"y —

68.0 98.1
14 18

4.
4l

O —

Width

range

7.9

o
J

30.3-37.9 30.3-

30.3-37.9

30.3-37.9

343
18

30.3-41.7

34.3
18

30.3-37.9

4.1-41.7

a9
ol

el

328

[sa]

U}
<t

18

[oe]
—_—

[e2e]

v N —

mean
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dorsal sensillum. Segments Il to IX predomi-
nantly with fleshy setae, but occasionally 1 hair-
like seta and basiconica sensillum per segment
Apical segment (Fig. 8D), with 2 subapical setae;
0-3 antennal bristles.

Thorax

Prothorax: Pronotal ridge uninterrupted
medially, although narrow. Lateral pronotal
sclerite variable, but usually absent. Post-ter-

Figure 7. Fourth instar male Cryptes baccatus.

GRANT S. FARRELL

gites absent. Proepisternum and cervical sclerite
and pleural ridge as normally for family except
for pleural apophysis, which is vestigial. Proster-
num variable, transverse ridge strong, but often
with semicircular plate extending posteriorly;
sclerite triangular to subtriangular, size variable;
median ridge, if present, extending anteriorly
beyond apex of sclerite, but not reaching trans-
verse ridge posteriorly. Setae absent from pro-
thorax.
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adult) Cryptes baccatus. A, dorsal and ventral aspect of body. B, lateral aspect of body
10th segment of antenna, dorsal view. E, distal edge of forc coxa, coxal bristle '

Figure 8. Fifth instar male (
C, head, anterior view. D,
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Mcsothorax: Prescutum 129 (108-150) long,
260 (237-275) wide, curved anteriorly and
bound latcrally by prescutal ridge and poster-
torly by prescutal suture; sclerotization cven:
polygonal reticulation variablc, when present
only faintly dclincated; striations morc normally
present. Scutum: medium membranous area
subrectangular 112 (90-127) long, 232 (217-
250) wide, with 0-4 sctac. Scutcllum 136 (125-
145) long 267 (237-312) widc, not tubular,
without sctae. Postnotum with anterior margin
not overlapped by mctathoracic fold; postnotal
apophysis and postalare developed, the latter
sclerotized such that it appears to bcar a foramen
lateromedially. Mesopleuron: mesopleural ridge
strong, reaching coxal articulation; pleural
apophysis well developed: pleural process devel-
oped, semicircular, not roundcd. Basalarc
absent. Subalarc small, difhcult to detect. Epi-
sternum slightly striated. subcpisternal ridge

wcll developed, thicker medially; dorsal part of

ridge split into two arms, ventrally ridge turns
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posteriorly, but stops well short of membranous
cleft; sclerotized band joins epistcrnum and
lateral pleurite, closing membranous cleft anter-
iorly. Episternum small. Lateropleurite partly
bound anteriorly by extension from marginal
ridge. Basisternum 270 (250-312) long, 344
(330-395) wide, bounded by strong marginal
ridge and precoxal ridges. Median ridge varia-
ble, when present may extend length of sclerite.
Furca well developcd. Setae abscnt. Mesotho-
racic spiracle with well developed peritreme;
spiracular setae absent. Tegula small, 0-8 tegu-
lar setae. Axillary wing sclerites typical of fam-
ily. Additional scleritcs present.

Metathorax: Metanotum with posterior mar-
gin occasionally desclcrotized mcdially, suspen-
sorial sclerites small. Postnotum consisting of
transverse sclerite on each side. Metatcrgal setae
(1-3) usually prescnt on each side of thorax.
Pleural ridge well developed, may be interrupted
anterior to cpisternum; with small wing process.
Epistcrnum extended ventrally, ridge not devel-

Tablc 2. Length and width of leg segments of adult male Cryptes baccatus.

Scgment (um)

Coxa Trochanter Femur Tibia Tarsus
Leg 1
Length
range 80-112 75-100 187-275 360-400 155-187
mean 97 87 247 374 176
n 12 13 12 13 13
Width
range 75-105 42-55 S0-75 27-37 22-32
nican 91 49 59 33 26
n 12 13 12 12 13
Leg 11
Length
range 87-112 75-100 200-265 335-412 155-200
mean 96 86 231 374 167
n 14 14 15 15 16
Width
range 80-100 45-62 50-75 25-37 22-32
mean 90 51 60 30 26
n 14 14 15 15 16
Leg 111
Length
range 87-125 75-112 195-275 350-462 170-215
mean 108 97 252 422 195
n 14 21 21 21 21
Width
range 100-137 47-75 62-90 32-50 25-37
mean 108 53 69 37 28
n 18 21 21 21 21
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oped anteriorly; epimeron produced posteriorly.
Metathoracic spiracle similar to mesothoracic
one. Metasternal plate variable, sclerite often
incomplete medially, irregularly shaped; meta-
sternal setae absent.

Wings: Hyaline, 585 (538~625) long, 284
(237-325) wide, alar lobe and alar setae present.
Hamulohalteres well developed. each with | api-
cally hooked seta.

Legs: Moderately long, slender, hind pair
longest, mid pair shortest; ratio hind leg to body
length 1:1.53-2.03 (average 1.85). Length and
width of segments given in Table 2. Each tibia
with apical spur: caeh tarsus with 2 subequal
digitules. Claws with 2 knobbed subequal digi-
tules. Fore coxa with 2 large, distinetive coxal
bristles (Fig. 8E). Mid and hind coxa with an
elongate hair-like seta on proximal edge. Legs
uniformly covered with fleshy setae.

Abdomen: Segments [-VII; tergites absent on
all segments, sternites present on all segments:
posterior sclerites present as transverse plates,
anterior sclerites usually as 2 plates; sclerotiz-
ation heaviest on posterior plates. Caudal exten-
sion of segment VII not sclerotized. Dorsal
setae: hair-like only, segments 1 to VII with 1 seta
on each side. Pleural setae represcnted by hair-
like setae on scgments V to VII only and asso-
ciated with minute (I simple) pores. arranged as
follows: 2-3 dorsal pleural sctae and | ventral
pleural seta on segment V. 3-4 dorsal pleural
setae and | ventral pleural seta on segment VI, 4
dorsal setae and I ventral pleural setac on seg-
ment VII, occasionally [-2 dorsal pleural setae
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and | ventral pleural seta on segment 1V. Ven-
tral setae: hair-like only, arranged as follow~: 1
seta each side of segments I1 to VII, segment VII
also with 3-7 medial setae at posterior edge of
sclerite.

Genital segment: Eighth segment cxpanded

dorsally into subrectangular lobe overlaying
base of penial sheath; containing glandular
pouch. Penial sheath 380 long, 43 wide, lateral
sclerotization not joined anteriorly to arms;
basal rod short. sheath without setae, with small
sensilla laterally over distal half.
Remarks. Maskell (1891) described the external
features of the adult female and what appears to
be the first instar, ineluding details of the anten-
nal segments. He also described the male test
and figured the immature and adult female ag-
gregation, details of adult females and male test.,
the first instar and antennae of the adult female
and first instar. Fuller (1899) proposed a race for
Western Australian specimens, Lecanium bac-
catum var. marmoreum Fuller, but its status is
uncertain  (Morrison and Morrison, 1922)
although it is likely that, based on Fuller’s de-
scription and illustrations, it should be synony-
mized with the nominal subspecies. Morrison
and Morrison (1922) figured and described the
first instar and adult females. Their illustration
of the first instar nymph lacks the dorsal body
setae found in this study and as there is no men-
tion of them in the text, it must be assumed they
were absent from the material examined (cf. Fig.
1 with Morrison and Morrison, 1922: 81, Fig,
27).

Key to instars of Cryptes baccatus (Maskell)

It was possible to separate instars on a number of morphological characters. Thege
characters have been used to construct the key presented I)ere. Asthe adult male 1s
easily distinguished from other instars, it has not been included.

I. Without Wing pads ... .ottt it e 2
— With wing pads . ... oot Sl 6
2. Dorsal body setae arranged into 2 longitudinal rows, with setae ‘often

Beiilh EoRIETIETEZ 66 0 0 0 2065 a8 066 86680606680 0000808080600 ¢ Ist instar
— Dorsal body setae either absent or not as above ....... ooagopEae 3
3. Dorsum naked ... .. 2nd instar female
— Dorsum with tubular ducts, setae or minute circular pores ........ 4
4, Dorsum with tubular ducts, but without setac or minute circular

[AXOFES o0 0o0o0000na0a000000030000650000300a0a0a000 2nd instar male
— Dorsum without tubular ducts, but with setac and minute circular

T = S 5

Antennae with 7 segments; anal ring with 8 sctae . . 3rd instar female
Antennae with 8 segments, segments 3 and 4 oecasionally only partly
differentiated; anal ring with 16 setae ................ Adult female
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0. Dorsal body setae on head and abdomen; legs and antennac: short, length

much less than abdomen, with poorly defined segmentation

Dorsal body sctae on abdomen only; legs and antennae: long, length

3rd instar male

subequal to abdomen, segmentation poor but apparent4th instar male

Discussion

There are no authoritative revisionary treat-
ments of the Australian Coccidace and the most
recent world wide review of the family based on
female morphology was by Steinweden (1929).
Given that the generic classification of the fam-
ily is in urgent need of revision (De Lotto, 1965).
attempts to reclassify the family into natural or
related groups have, not surprisingly, met with
little success (Williams and Kosztarab, 1972).
Speculation on the relationship of Cryptes to the
rest of the family. based on female morphology.
1s mostly futile. Sutfice to say that nothing in this
redescription of the adult female questions the
assertion of Morrison and Morrison (1922) or
Steinweden (1929) as to the generic status of
Cryptes. Whether this would remain so after a
generice revision of the family is another mat-
ter.

The taxonomy of the Coccoidea is still irmly
based on female morphology. but males are
thought to represent ancestral atfinities better,
particularly at higher levels of classification
(Boratynski, 1970), although they can be of usc
at an intrafamiial level (Boratynski and Davies.
1971; Davies and Boratynski, 1979; Davies,
1981). In the Coccidae the work by Giliomee
(1967) provides a basc line for the study of intra-
famiial relationships using male morphology.
Using 119 characters based on the study of 23
specics he was able to separate the species exam-
ined into four subfamilies (Giliomece’s groups of
gencra). By using the characters established by
Giliomee, it was possible to examine the degree
of aftinity of Cryptes to these genera.

Cryptes shared most features (52-65) with the
subtamily Eulecaniinae which includes: Eule-
canitm Cockerell, Nemolecaniinn Borehsenius.
Physokermes Targioni Tozzetti, Rhiodococeus
Borchsenius,  Palacolecanium  Sule,  Phyllos-
troma Sule, Filippia Targioni Tozzetti, Creno-
chiton Maskell, Ericerus Signoret, and an uni-
dentificd genus. It was the largest and most
heterogencous of the families and considered by
Giliomee to be the most primitive.

To test the relationships between subfamilies,

Giliomee used Ghauri’s (1962) method of analy-

sis to calculate the following:

(a) the number of character states shared by
pairs of subfamilies;

(b) the number of character states exclusive to
the pairs and:

(c) the number of character states by which the
two subfamilies differ from each other.

A similar method was followed to examine the
relationships of Crypres to Giliomee’s sub-
families (Table 3). These data confirm the affin-
ity of Cryptes to Eulecaniinae. 1t shared more
character states with this subfamily than any
other, and it shared four exclusive character
states with the Eulecaniinae compared with
none or on¢ shared with other subfamilies.
However, Cryptes also shows two character
states considered by Giliomee to be exclusive to
other subfamilies. The postocular ridge does not
fork in C. baccatus, a feature found only in the
Eriopeltinae and C. bhaccarus has lost the basal-
are, a character state Giliomee considered to be
diagnostic of the Coccinac.

The number of character states shared by
Cryptes and the Eulecaniinae was greater than
any other pair of subfamilies examined by Gil-
iomee and similarly the number of differentiat-
ing character states was less then for any other
pair (Giliomee. 1967: Table 2A). Crypies can not
be included in the Eulecaniinae, as defined by
Giliomee because of attributes considered
exclusive to other subfamilies. Giliomee
stressed that his findings were provisional, given
the limited number of species used in the analy-
sis. In particular the Eulecaniinac was the most
diverse and artificial, so it is hardly surprising
given this. and considering that the work was
based on European species, that while Cryptes
showed closc affinity to the subfamily. the genus
could not be properly included within it.

Unique conditions during the evolution of the
Australian phytofauna, particularly the (evol-
utionary) recent and extensive radiation of Aca-
cia and Encalypins (Myrtaceae) (Gill. 1975),
provided an ideal situation for diffuse cocvolu-
tion (Fox. 1981) to occur (New, 1983). It has
been postulated that this can lead to the evolu-
tion of many taxonomically difficult aroups
(New, 1983). Whether the situation with Cryptes
is a reflection of this or more simply the poor
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Tabl;: 3. Relationship between Cryptes and subfamilies of
coccid genera based on Giliomee (1967). Sec text for

explanation.
Pairing Number of Character Statcs

(a) (b) (c)

Sharcd Exclusive Differcntiating

Cryptes—-Eulccaniinae 20 4 3
Cryptes-Eriopeltinac 18 1 10
Cryptes-Inglisia* 13 0 20
Cryptes—Coccinac 10 1 21

*.Only a single spec_ics was containcd in Giliomee’s (1967) Ingli-
sig-group and so it has not becn raised to subfamily status

here.

state of our knowledge of the coccids is uncer-
tain. The analysis of the male prescnted here,
while giving a better indication of the affinities
of the genus then possible from study of the
female, still was inconclusive. The long term sta-
tus of the genus depends very much on the extent
of revisionary work to be done both on the Aus-
tralian fauna and world wide. In a recent review
Williams (19835) has predicted that many Aus-
tralian mealybugs (Pseudococcidae) are yet to be
discovered and described. It is not unreasonable
to believe that a similar situation exits in the
Coccidae. Until such revisionary work is done
on the Coccidae, the status and position of
Cryptes within the family will remain uncer-
tain.
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Appendix

Abbreviations used in figures. aas, ante-anal sctae. ads,
abdominal dorsal setac. aed. aedcagus. al. alar lobc.
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anp, anterior notal wing process. apar, anterior pos-
talar ridge. as, abdominal stcrnite. ase, differentiated
apical sctac. avs, abdominal ventral setae. bma, basal
membranous area. bra, basal rod of acdeagus. bs, sen-
silla basiconica. ca, cranial apophysis. cb, coxal bris-
tle(s). ce. caudal extention. cl, claw. ¢x, coxa. dhs,
dorsal head setae. dps, dorsopleural sctae. dse, dorsal
simplc eyes. epm2, mesepimeron. epm3, mctepime-
ron. eps2, mcsepisternum. eps3, mctepisternum. f,
furca. FIII-X, flagcllum segments — 3rd to 10th. fm,
femur. fs, fleshy setac. g, gena. gp, glandular pouch. h,
hamulohaltcre. Imcr, lateral arm of midcranial ridge.
Ipl, lateroplcurite. mc, median crest. mdr, median
ridge. med, marginal ridge. mr, marginal ridge. mts,
mctatergal setac. o, occllus. ocs, ocular sclerite. pa,
postalare. per2, precoxal ridge of mesothorax. per3,
precoxal ridge of metathorax. pde, pedical. pepcv,
proepistcrnum + cervical sclerite. pla3, metapleural
apophysis. plrl, propleural ridge. plr2, mesopleural
ridge. plr3. metapleural ridge. pn2, mesopostnotum.
pn3, mctapostnotum. pna, postnotal apophysis. pnp,
postcrior notal wing process. pocr, postocular ridge.
pra, prealarc. prnr, pronotal ridge. procr, prcocular
ridge. pror, preoral ridge. prsc, prescutum. ps, penial
sheath. pscr, prescutal ridge. pscs. prescutal suture.
pwp, mcsopleural wing process. rad, radius. scl, scu-
tellum. sclf, scutcllar foramen. scp, scape. sct, scutum.
ser, subepisternal ridge. set.scla, subapical sensory
sctac. sp2. mesothoracic spiracle. sp3, metathoracic
spiracle. stnl, prosternum. stn2, mcsosternum (basis-
ternum). stn3. metasternum. stnlr, prosternal ridge.
tar, tarsus. tdgt. tarsal digitules. teg, tcgula. tegs. tegu-
lar sctae. tib, tibia. tibs, tibial spur. tp, triangular plate.
tr, trochanter. ts, tail sctac. udgt, ungual digitules. vhs,
ventral head setac. vmer, ventral arm of micdcranial
ridge. vps, ventropleural sctae. vse, ventral simple
eyCes.



